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1 2985 
PROCESS FOR THE RECOVERY OF CYCLOHEXANOTE OXIME 

The invention relates to a process for the recovery of cyclo 
hexanone oxime from a solution of the oxime in toluene obtained in the 
preparation of cyclohexanone oxime from cyclohexanone. 

According to British Patent Specification 1,303,739, such 
5 a solution can be obtained by making a solution of cyclohexanone in 
toluene react with a hydroxylamine salt dissolved in an aqueous 
buffered reaction medium. In this known process the conversion is not 
always complete, so that an after-reaction at elevated pH, e.g. a 
pH of 4.5, may be necessary to obtain a solution of oxime in toluene 
10 that contains hardly any more cyclohexanone. The final result is a 
solution of cyclohexanone oxime in toluene from which the oxime can 
be recovered by distillation. 

A method for the recovery of cyclohexanone oxime from a 
solution of this compound in toluene by distillation has been des- 
15 cribed in British Patent Specification 1,138,750. In this known 

method part of the toluene is first removed in a distillation column 
and, next, the remainder of the toluene is removed from the residual 
bottom product in a second distillation column, so that the bottom 
product remaining in the second distillation column no longer contains 
20 toluene and consists of virtually pure cyclohexanone oxime. The 

toluene thus obtained still contains some oxime and is re-used as a 
solvent in the formation of oxime. 

It has now been found that cyclohexanone oxime of sufficient 
purity can be economically recovered by distillation from a solution 
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of the oxine in toluene that contains over 0.5 gram of cyclohexanone 
per lOO grains of oxi=«. as obtained in the incomplete conversion of 
cyclohexanone, so that an after-reaction at such an elevated pH that 
complete conversion is achieved can be omitted in the formation of 
5 oxime . 

The process according to the invention for the recovery of 
cyclohexanone oxime from a solution of the oxime in toluene obtained 
in the preparation of cyclohexanone oxime from cyclohexanone by 
separating the toluene and the oxime by distillation and recovering 
10 substantially pure oxime is characterised in that the distillatory 

separation is started from a solution of the oxime in toluene obtained 
by incomplete conversion of the cyclohexanone and having a cyclohexa- 
none content of over 0.5 gram per 100 gra»s of oxime. and cyclohexanone 
oxime with less than 0.1 graxo of cyclohexanone per 100 grams of oxime 

15 is recovered. 

The starting solution in the process according to the .inven- 
tion may contain such an amount of cyclohexanone that no after-reaction 
at elevated "pH is required in the formation of oxime. This constitutes 
a considerable saving, as an increase of the pH results in the produc- 
20 tion of salt. e.g. ammoniu.. salt if the pH is raised by means of 
ammonia, and this salt has to be removed. 

incomplete conversion of cyclohexanone into cyclohexanone 
oxime may give rise to the formation of a reaction product containing 
oxime with a varying cyclohexanone content. The process according 
25 to the invention can be effected economically with starting solutions 
containing considerably more than 0.5 gram of cyclohexanone per 100 
grams of oxime. If the formation of oxime is effected, for instance, 
at a pH of about 1.8. the resulting solution of oxime in toluene 
contains about 2 grams of cycldhexanone per 100 grams of oxime. 
30 However, a cyclohexanone content of the starting solution of over 
35 grams per 100 grams of oxime is less recommendable and xs no 
longer of practical significance. 

The process according to the invention can be effected in 
practice in various ways. The distillatory separation may. for instance. 
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be effected by means of 3 distillation colunms, in the first of which 
toluene is distilled off, while the bottom product of the first column 
is fed to the top of the second column, where the desired oxime is 
separated as the bottom product, the top product of the second column 
5 is fed to the third column, where a top product containing toluene 
and cyclohexanone is separated off and a bottom product containing 
oxime remains which is recycled to the second column. A very suitable 
embodiment is the one using two distillation columns, in which toluene 
is distilled off in the first column, the bottom product of the first 

10 column is fed to the second column below the top, and the desired 
oxime is separated as the bottom product in the second column, the 
top product being a mixture of cyclohexanone and toluene. 

As in the process according to British Patent Specification 
1,138,750, the pressures in the columns in which the distillatory 

15 separation according to the invention is effected are so chosen that 
the cyclohexanone oxime to be recovered is not subjected to too high 
. temperatures. 

The process according to the Invention is further elucidated 
in the following examples* 




20 Example I 

In a distillation device comprising two columns (each " 
equipped with a heater for the bottom liquid and a condenser), a 
solution of 9127 kg of cyclohexanone oxime, 187 kg of cyclohexanone 
and 28120 kg of toluene is fed per hour to the bottom of the first 
25 column (diameter 2.5 m, 12 theoretical trays). At a reflux ratio of 

0.45 and a pressure in the column top of O.IB bar, 25450 kg of toluene 

5 kg of cyclohexanone and 1 kg of cyclohexanone oxime are discharged 
from the condenser per hour. The temperature in the top of the first 
column is 64 and in the bottom lOO ^C. 

The bottom product of the first column, which consists of 
9126 kg of cyclohexanone oxime, 182 kg of cyclohexanone and 2670 kg 
of toluene per hour, is passed to the second column (diameter 1.4 m, 

6 theoretical trays) and fed in at the third theoretical tray. At a 
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reflux ratio of 0.5 and a pressure in the top of the oolxmn of 
O 075 bar, 48 kg of oxiine, 177 kg of cydohexanone and 2670 kg of 
toluene are discharged from the condenser per hour. The botton product 
obtained per hour is 9078 kg of oxiine that contains only 5 kg of 
5 cyclohexanone and less than 1 kg of toluene. The temperature in the 
top of the second column is 40 °C and in the bottom 136 C. 

Example II 

In a distillation device comprising 3 columns (each equipped 
with a heater for the bottom liquid and a condenser), a solution of 
10 28944 kg of toluene. 1860 kg of cyclohexanone and 8838 kg of cyclo- 
hexanone oxime is fed per hour to the bottom of the first column 
Cdiameter 2.6 m. 12 theoretical trays). At a reflux ratio of 0.9 and a 
top pressure of 0.19 bar, 26559 kg of toluene. 5 kg of cyclohexanone 
and 1 kg of oxime are discharged from the condenser per hour. The 

'*C and- in the bottom 



IS 



temperature in the top of the fiirst column is 64 



100 °C. 



20 



25 



30 



The bottom product of the first column, which consists of 
8837 kg of oxime. 1855 kg of cyclohexanone and 2385 kg of toluene per 
hour, is fed. together with the bottom product of the third column, 
to the top of the second column (diameter 1.4 m. 4 theoretical trays). 
Per hour, 8749 kg of oxime with only 4 kg of cyclohexanone are dis- 
charged from the/second column as the bottom product. The temperature 
in the top of the second column is 57 °C and in the bottom 136 C. 
The top pressure in the second column is 0.075 bar. 

The top product of the second column, which consists of 
1900 kg of oxime, 1928 kg of cyclohexanone, and 2390 kg of toluene 
per hour, is fed to the second theoretical tray of the third column 
(diameter 1.1 m, 2 theoretical trays). At a reflux ratio of 0.5 and 
a pressure of 0.075 bar, the top product discharged from the third 
column per hour is 88 kg of oxime. 1851 kg of cyclohexanone and 2385 kg 
of toluene. The temperature in the top of the third column is 48 C 
and in the bottom 125 °C. The bottom product of the third column, which 



BEST AVAILABLE COPY 



0005291 A1J> 



4C 



0005291 



consists of 1812 kg of oxine, 77 kg of cyclohexanone and 5 kg of 
toluene per hour, is fed, together with the bottom product of the 
first column, to the top of the second column. 

Example III 

5 In a distillation device comprising 3 columns (each equipped 

with a heater for the bottom liquid and a condenser), a solution of 
9223 kg of oxime, 1945 kg of cyclohexanone and 28637 kg of toluene 
is fed per hour to the top of the first column, (diameter 2.6 m, : 
12 theoretical trays). At a reflux ratio of 0.8. a top pressure of 

10 0.19 bar, 25472 kg of toluene, 5 kg of cyclohexanone and less than 

1 kg of oxime are discharged from the condenser per hour. The tempera- 
ture in the top of the first column la 64 **C and in the bottom lOO °C. 

The bottom product of the first column, which consists of 
9223 kg of oxime, 1940 kg of cyclohexanone and 3165 kg of toluene per 

15 hour, is fed, together with the top product of the second column, to 
the middle of the third column (diameter 1.4 m, 2 theoretical trays). 
At a reflux ratio of 0.35 and a top pressure of 0.075 bar, 385 kg of 
oxime, 1936 kg of cyclohexanone, and 3165 kg of toluene are discharged 
from the condenser per hour. The temperature in the top of the third 

20 column is 50 °C and in the bottom 134 **C. 

The bottom product of the third column, which consists of 
10815 kg of oxime, 387 kg of cyclohexanone, and 51 kg of toluene per 
hour, is fed to the middle of the third column. The bottom product 
discharged from the to the top of the second column (diameter 1.4 m, 

25 4 theoretical trays). The top product of the second column, which 
consists of 1977 kg of oxime, 383 kg of cyclohexanone, and 51 kg of 
toluene Is fisd. to the middle of the third column. The bottom product 
discharged from the second column consists of 8838 kg of oxime with 
4 kg of cyclohexanone and less than 1 kg of toluene. The temperature 

30 in the top of the second column is 105 °C and in the bottom 136 °C. 
The top pressure in the second column is 0.075 bar. 
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CLAIMS 



1 Process for the recovery of cyclohe:canone c^»e £roxa a solution of 
* the o^»e in toluene obtained in the preparation o± cyclohexanone 
o^ine iro. cyclohexanone by separating the toluene and the oxi»e 
by distillation and recovering substantially pure oxime, charac- 
terized in that the distillatory separation is started from a 
solution of the oxin« in toluene obtained by incomplete conversion 
of the- cydohexanone and having a cyclohexanone content of over 
■ O 5 gram per lOO grams of oxime. and cyclohexanone oxinie with less 
t^an 0.1 gran, of cyclohexax«.ne per 100 gra^ of oxixoe is recovered. 

2. Process according to claiB. 1. as substantially described and 
further elucidated in the examples. 

3. cyclohexanone oxi^ne obtained with the use of the process according 
to any one of the preceding claims. 
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